Role of adrenal steroid mineralocorticoid and glucocorticoid receptors in long-term potentiation in the CA1 field of hippocampal slices.
We previously demonstrated in the dentate gyrus (DG) of anesthetized and freely behaving rats that both acute as well as chronic administration of corticosterone produces a suppression in long-term potentiation (LTP). In subsequent studies we showed, again in the DG, that activation of the two types of adrenal steroid receptors (mineralocorticoid (MR) and glucocorticoid (GR)) produce biphasic effects on synaptic plasticity; activation of MR produces an enhancement while activation of GR produces a suppression in LTP. In a separate study, we further demonstrated in rats administered the specific GR agonist RU 28362 that high-frequency stimulation, which normally produces LTP, instead produced long-term depression (LTD) in these animals. In the present study we investigated the effects of MR and GR activation by adrenal steroids on synaptic plasticity of the hippocampal CA1 field, but we studied this ex vivo, in a slice preparation. The results indicate that, as in our studies in the DG, adrenal steroids produce biphasic effects: in ADX rats, aldosterone (a specific MR agonist) enhanced while RU 28362 suppressed synaptic plasticity. Unlike the in vivo preparation, however, rarely was LTD observed in the animals receiving RU 28362. Also, ADX itself did not produce noticeable effects on synaptic plasticity. The present results are in agreement with previous studies showing that elevations in corticosterone or an acute episode of experimentally induced stress in vivo causes a suppression in LTP in the hippocampal CA1 field, in vitro.